The conventional method of aortic cross-clamping is very difficult and increases the risk of cerebral infarct due to embolism of the calcified aorta in these patients. Accordingly, we analyzed our experience with 11 cases of ascending aorta and aortic valve replacement with hypothermic circulatory arrest. Materials and Methods: From January 2002 to December 2009, 11 patients had ascending aorta and aortic valve replacement with hypothermic arrest at our hospital. We performed a retrospective study. Results: There were 5 males and 6 females, with a mean age of 68 years (range, 44 to 82 years). Eight patients had aortic stenosis, and 3 patients had aortic regurgitation. An aortic cannula was inserted into the right axillary artery in 3 patients and ascending aorta in 6 patients. Two patients with aortic regurgitation had a remote access perfusion catheter inserted though the right femoral artery. The mean cardiopulmonary bypass time was 180 minutes (range, 110 to 306 minutes) and mean hypothermic circulatory arrest time was 30 minutes (range, 20 to 48 minutes). The mean rectal temperature during hypothermic circulatory arrest was 21 o C (range, 19 o C to 23°C). No patient had any new onset of cerebral infarct or cardiovascular accident after surgery. There was no hospital mortality. Early complications occurred in 1 patient who needed reoperation due to postoperative bleeding. Late complications occurred in 1 patient who underwent a Bentall operation due to prosthetic valve endocarditis. The mean follow-up duration was 32 months (range, 1 month to 8 years) and 1 patient died suddenly due to unknown causes after 5 years. Conclusion: Patients with a calcified aorta can be safely treated with a technique based on aorta and aortic valve replacement under hypothermic circulatory arrest.
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Background: The conventional method of aortic cross-clamping is very difficult and increases the risk of cerebral infarct due to embolism of the calcified aorta in these patients. Accordingly, we analyzed our experience with 11 cases of ascending aorta and aortic valve replacement with hypothermic circulatory arrest. Materials and Methods: From January 2002 to December 2009, 11 patients had ascending aorta and aortic valve replacement with hypothermic arrest at our hospital. We performed a retrospective study. Results: There were 5 males and 6 females, with a mean age of 68 years (range, 44 to 82 years). Eight patients had aortic stenosis, and 3 patients had aortic regurgitation. An aortic cannula was inserted into the right axillary artery in 3 patients and ascending aorta in 6 patients. Two patients with aortic regurgitation had a remote access perfusion catheter inserted though the right femoral artery. The mean cardiopulmonary bypass time was 180 minutes (range, 110 to 306 minutes) and mean hypothermic circulatory arrest time was 30 minutes (range, 20 to 48 minutes). 
MATERIALS AND METHODS
A total of 11 patients with calcified ascending aorta re- 
RESULTS

1) Patient characteristics and indication
The mean age was 68 years (range, 44 to 82 years) and 5 patients were male. Two patients exhibited porcelain ascend- (Table 1) .
2) Results
Eleven patients underwent ascending aorta and aortic valve replacement under hypothermic circulatory arrest. The mean deaths from embolization and 95.8% were related to severe arthrosclerosis in an ascending aorta embolism. Barbut et al.
[4] reported a 24% cerebral embolization rate when removing aortic cross clamp in coronary artery bypass surgery in 1994.
Aortic valve replacement or coronary artery bypass surgery has a higher prevalence of cerebrovascular complications for thromboembolism because these surgeries require incision at near the origin of the ascending aorta. Okita et al. [5] reported that the operative mortality was 20% and postoperative cerebral infarct was 11% with arthrosclerosis of the aorta. In particular, mortality was 50% in cerebral infarct patients.
Gillinov et al. [6] also reported similar mortality and morbidity in aortic valve replacement surgery.
Therefore, patients in old age must have calcification of ascending aorta checked before surgery. If accompanied by aortic calcification, avoiding using an aortic cross clamp if at all possible can reduce the frequency of cerebrovascular complications.
Aorta balloon clamp can be regarded as an alternative to traditional aorta cross clamp in ascending aorta and aortic valve replacement under hypothermic circulatory arrest, apico-aorta conduit and transapical valve replacement for instead [7] . To evaluate aortic calcification before surgery, chest X-ray or aortic non-contrast CT can be used, while aortic non-contrast CT is more effective for checking calcification or distribution of calcification in the aorta [8] .
This study also used aortic non-contrast CT for preoperative evaluation in 10 patients. The method of examination in the operating room was aortic palpation, transesophageal ultrasound, and epiaortic scanning (EPS). According to many reports, EPS is more accurate than transesophageal ultrasound and direct palpitation and more helpful in decreasing the frequency of postoperative cerebral infarct [9] [10] [11] . In this study, 1 patient was diagnosed by palpitation during operation because aortic CT had not yet been introduced in the hospital. EPS is currently used.
Aortic valve replacement under hypothermic circulatory arrest was introduced by Coselli and Crawford [12] in 1986.
Byrne et al. [13] reported that reduced mortality and cerebraovascular complications after introducing this surgical technique [12] . Gillinov et al. [6] investigated the treatment of calcification of the ascending aorta at the same time as aortic valve replacement under hypothermic circulatory arrest in aortic calcification patients. They compared the mortality and morbidity of aortic endarterectomy, ascending aorta replacement, and balloon clamping in the ascending aorta. They reported that ascending aorta replacement has a lower fre- [20] reported early mortality and morbidity of transapical aortic valve replacement in high risk patients. In their series, transapical aortic valve replacement had a good survival rate similar to the classic procedure and nor were there any cerebrovascular complications [20] .
However, transapical valve replacement has the risks of ventricular perforation, coronary artery occlusion, contrast induced kidney injury, and vascular injury during the procedure. Also, there has been no long term follow-up reports on the procedure, so we believe that more study is needed regarding the safety and long term outcomes of this method compared to classic surgery such as the Placement of Aortic Transcatheter Valve trial.
CONCLUSION
In conclusion, ascending aorta and aortic valve replacement under hypothermic circulatory arrest without the aortic cross clamping technique showed no cerebrovascular complications after operation in calcified ascending aorta patients, specifically in an elderly group. Therefore, this method may be safely used in patients who have difficulties undergoing aortic cross clamping.
